J 


Europaisches 
Patentamt 


European 
Patent Office 


Office europeen 
des brevets 


Urkunde Certificate Certificat 


Es wird hiermit beschei- 
nigt, da£ fur die. in der 
beigefugten Patentschrift 
beschriebene Erfindung 
ein europaisches Patent 
fur die in der Patentschrift 
bezeichneten Vertrags- 
staaten erteilt worden ist. 


It is hereby certified that 
a European patent has 
been granted in respect of 
the invention described in 
the annexed patent specifi- 
cation for the Contracting 
States designated in the 
specification. 


II est certifie" qu'un 
brevet europeen a 6te* 
delivre" pour I'invention 
decrite dans le fascicule 
de brevet ci-joint, pour 
les Etats contractants 
d6signes dans le 
fascicule de brevet. 


Europaisches Patent (Mr, . European Patent No. Brevet europeen n° 

0511547 

Patentinhaber Proprietor of the Patent Titulaire du brevet 

SMITH INTERNATIONAL, INC. 
16740 Hardy Street 
Houston, Texas 77206/US 


Munchen, den 

??KS k, H.12.96 

Fait a Munich, le 


EPA/EPO/OEB Form 2031 01.96 


\IaMjJ 

Ingo Kober 


President des EuropSischen Petentamts 
President of the European Patent Office 
President de I'Off ice europeen des brevets 


(19) 


3 


Europalaches Patentamt 
European Patent Office 
Office europeen dee brevets 


(12) 


(45) Date of publication and mention 
of the grant of the patent: 
11.12.1996 Bulletin 1996/50 

(21) Application number: 92106450.7 

(22) Date of filing: 14.04.1992 


(n) EP 0 511 547 B1 

EUROPEAN PATENT SPECIFICATION 

(51) mtci.6: E21B 10/16, E21B 10/52 


(54) Rock bit 

Gesteinsbohrmeissel 
Trepan de roche 


m 
in 


o 

Q. 
LU 


(84) Designated Contracting States: 
DE FR QB IT NL 

(30) Priority: 01.05.1991 US 693900 

(43) Date of publication of application: 
04.11.1992 Bulletin 1992/45 

(73) Proprietor: SMITH INTERNATIONAL, INC. 
Houston, Texas 77206 (US) 

(72) Inventors: 

• Crockett, David P. 
Moorpark, California 93021 (US) 


• Hooper, Michael E. 
Spring, Texae 77388 (US) 

(74) Representative: GrQnecker, Kinkeldey, 

Stockmair & Schwanhausser Anwaltesozletat 
Maximlllanstrasse 58 
80538 Munchen (DE) 


(56) References cited: 
FR-A- 2 029 550 
US-A-3 727 705 


US-A-2 990 025 


Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1 ) European Patent Convention). 


Printed by Jouvb. 75001 PARIS (FR) 


1 


EP0 511 547 B1 


2 


Description 

The present invention relates generally to arock bit 
of the type as described, in the preamble of claim 1 . 

Earth boring rock bits for drilling oil and gas wells 
typically have three rotatable cutters that roll over the 
bottom of a borehole as the bit rotates. Each cutter is 
generally conical and has a frustoconical heel surface 
that passes near the borehole sidewall as the cutter ro- 
tates. One type of rock bit, known as a tungsten carbide 
insert bit or TCI bit, has wear resistant /inserts secured 
in holes formed in the cutters. Such inserts are usually 
made of tungsten carbide. 

For each cutter, the inserts are arranged in circum- 
ferential rows on the conical surface of the rotatable cut- 
ter at various distances from the heel surface. The row 
nearest, but' not on the heel surface, is known as the 
gage row. The gage row of inserts cuts rock at the gage 
of the hole. The heel surface extends upwardly along 
the wall of the hole, drilled by.the gage row. 

In the types of bits as defined in. the preamble of 
claim 1, such as shown in US-A-3,727,705, certain. cut- 
ters have gage row structure that includes staggered 
rows located thereon. The staggered rows comprise two 
rows of inserts alternately spaced so that the grip portion 
of the inserts do not interfere. 

, In this and other prior art bits (see FIGURE 4), the 
inserts on the gage row are oriented in such a manner 
to cause the cutting elements to cut both the borehole 
bottom and sidewall. This combined cutting action com- 
promises the insert because the cutting action operating 
on the borehole bottom is usually a crushing and goug- 
ing action while the cutting action operating on the side- 
wall is a scraping action, ideally, the crushing action 
calls for a tough insert while the scraping action calls for 
a hard insert. As a result, one grade of tungsten carbide 
cannot ideally perform both functions. 

Th6se bits obviated this problem by having the heel 
row of inserts provided with a flat cutting surface parallel 
to the heel surface, and basically contact the sidewall 
while the gage row of inserts contacts the borehole bot- 
tom. However, it has been;. found that these rows are 
separated by such a distance as not to allow optimiza- 
tion of each. 

£ U.S. Patent Nos. 2,774,570 and 2,774,571 show 
such arrangements. In each instance, the heel row of 
inserts is still physically compromised because the low- 
er portion of each insert must still engage the borehole 
bottom while only the outside portion scrapes the side- 
wall. In addition, because the heel row is separated from 
the gage row, there is still a large portion of the sidewall 
that the gage row must scrape against as it passes 
through the hole bottom and continues up the sidewall. 

As a result, the inserts of the heel rows of these prior 
art bits cannot be as hard as that recommended for the 
sidewall scraping action because they must be tough 
enough to crush the bottom hole formation. In like man- 
ner, the gage row of inserts cannot be as tough as the 


interior rows of inserts because they must perform a 
large portion of scraping action on the borehole sidewall. 

The present invention as defined in claim 1 minimiz- 
es the above-mentioned shortcomings by providing a 

s rolling cone rock bit' with a plurality of. cutters each 
mounted on the body of the bit to rotate about an axis. 
Each- cutter has a generally frusto-conical support sur- 
face for- rolling contact with the bottom of a'borehole, 
and a heel surface at the base of the cutter adjacent to 

10 the-sidewall of the borehole. A plurality of wear resistant 
inserts.positioned on the support surface are arranged 
in circumferential rows; each insert being generally cy- 
lindrical with ( a projected crown area profile and having 
a central axis. One of the rows of inserts next to the heel 

is surface is a row of gage inserts, with each gage insert 
being oriented to have .its axis extend partiality radially 
outward to enable the gage insert to engage the bore- 
hole bottom. Each gage insert defines a cutting surface 
projected crown area profile taken through a section 

20 through the centerline of the cone. A plurality of heel 
inserts located near the gage inserts are at an acute an- 
gle- with respect to. the. gage inserts in a;direction away 
from the apex of the cone. Eacrvinsert. defines a cutting 
surface projected crown-area profile taken: through a 

2s section through the centerline. of the cone: .The crown 

■ area profile of . a heeli insert, when rotated around the 
cone to the same planers a gage insert crown area pro- 

. file, overlaps the gage insert crown area profile to enable 
the heel inserts- to slidably engage the borehole side- 

30 wall. . . .. ; 

! Since the heel row inserts scrape against the wall, 
they are made of a harder grade of tungsten carbide 
than the gage row inserts; and the gage row inserts are 

■ tougher than the heel row inserts. Preferably, the hoei 
3S row insert crown area profiles are located up the bore- 
thole sidewall within : three millimeters of the gage row 
insert crown area profiles. ' 

The above noted features and advantages of the 
present invention will be more fully understood upon a 
40 study of the following description of a preferred embod- 
iment in conjunction with the detailed drawings wherein: 

FIGURE 1 is a perspective view of a three cone rock 
bit utilizing gage row cutters made in accordance 

4$ with the present invention; 

FIGURE 2 is an enlarged perspective view of one 
of the cones shown in FIGURE 1 ; 
FIGURE 3 is a fragmentary sectional view of the 
cone through the centerline of the cone located in 

so a borehole; and 

FIGURE 4 is a fragmentary sectional view of a prior 
art cone showing the location of a conventional heel 
row insert. 

ss FIGURE 1 illustrates a drill bit or rock bit, generally 
indicated by an arrow 10, having a threaded pin section 
11 for securing to the bottom end of a drill string. The 
rock bit further includes a main body 1 2 having a plurality 


2 


3 


EP0 511 547 B1 


4 


of legs 13, 14 and 15 extending downwardly therefrom. 
Each leg includes a bearing pin (not shown in FIGURE 
1) extending toward the center of the bit. Three cone 
shaped cutters 16 are rotatably mounted on the bearing 
pins and are adapted to roll along the bottom of a bore- 
hole as the bit is rotated. 

The cutters 16 tend to roll along the hole bottom 
much like a wheel except that because the axes of the 
bearing pins are offset from the axis of the bit, and be- 
cause of the geometry of the cones, a true roll of the 
cones is not possible. Therefore, in addition to the rolling 
motion, a small sliding motion is imparted thereto which 
would be analogous to the movement of an automobile 
tire that is out of alignment. 

Each cutter cone 1 6 has a plurality of wear resistant 
inserts 20 interferingly secured by the insert grip 90 in 
mating holes drilled in the support surface of the cutter 
cone. Preferably the inserts 20 are constructed from sin- 
tered tungsten carbide. 

The inserts 20 are located in rows that extend cir- 
cumferentially around the generally conical surface of 
each cutter. Certain of the rows are arranged to ln- 
termesh with other rows of the other cutters so that the 
entire bottom of the hole' is drilled. . ■ 

Referring now to FIGURE 2, as mentioned previ- 
ously, each cutter is generally conicaliy shaped with a 
nose area 21 at the apex of the cone and a heel surface 
22 at the base of the cone. The heel surface 22 is frus- 
toconical and is adapted to pass near the wall of the 
borehole as the cutters rotate about the borehole bot- 
tom. The row of inserts- 20 closest to the heel surface 
22 is called the gage row 23. In practice of this invention, 
the gage row inserts are further separated into a first 
row of gage inserts.24 and a second row of heel inserts 
25. 

As shown in FIGURE 3, which is a fragmentary 
cross section through the centerline of a cutter 16, each 
of the gage inserts 24 is oriented with its axis extending 
radially outwardly and downwardly to engage the bore- 
hole bottom. The cutting profiles of the inserts are illus- 
trated in a cross section as seen in FIGURE 3. Each of 
the heel inserts 25, on the other hand, is with its axis 
oriented ouiwardly and downwardly at a greater angle 
from the centerline of the cone. The heel inserts are ori- 
ented at an acute angle to the gage inserts in a direction 
away from the apex of the cutter cone to more closely 
face the sidewall of the borehole. 

During drilling operations, a tremendous amount of 
weight from the drill string is applied to the bit 10 as it is 
rotated. As the inserts 20 of the first three rows, begin- 
ning with the nose row, rotated with the cutter, they even- 
tually come in contact with the rock formation on the bot- 
tom of the hole. The imprint made on the formation is 
created by the insert contacting the formation with Its 
trailing side, rolling on the formation about its apex, and 
then exiting with the last contact being made by its lead- 
ing side. During this rolling movement, the offset of the 
cone axis causes each insert 20 to slide a small amount 


which causes the imprint to become somewhat elongat- 
ed. This combined rolling and sliding motion along with 
extreme loads involved causes the formation contacted 
by the insert to be crushed, with little chips being broken 
s off thereby. 

Because of the high loads involved with this crush- 
ing action, the inserts 20 must be made of an extremely 
tough grade of tungsten carbide. 

The gage row of inserts 24 also contact the hole 

io bottom in a similar manner. However, prior to the present 
invention, these inserts.24 also performed a scraping 
action along the borehole sidewall before they make 
their imprint on the borehole bottom (see FIGURE 4). 
As mentioned previously, this necessitated making the 

is gage row inserts harder to accommodate the scraping 
function and minimize wear which can cause the. hole 
to be drilled under the desired gage or diameter. Unfor- 
tunately, when one makes a tungsten carbide insert 
harder, it necessarily becomes less tough. 

20 Because of these compromises, the gage rows of 
inserts in prior art rock bits suffered from breakage prob- 
lems. As a result, inserts 26 had to be placed on the heel 
surfaces of the cones to ensure the heel surface integrity 
after the gage inserts broke or wore down. Since such 

2$ inserts were separated a relatively large distance D 2 
from the gage inserts (FIGURE 4), they do not come into 
play and do not contact the sidewall until after the gage 
inserts break or wear to a certain point, the problems 
concerning gage insert breakage continued. 

30 The present invention minimizes such a problem by 
having the heel row inserts 25 interleaved between the 
the gage inserts with their cutting surface profiles being 
overlapped. The crowns of the gage row inserts and 
heel row inserts are separated by only a distance D 1 in 

35 the cutting surface profile as illustrated in FIGURE 3. 
This enables the heel inserts 25 to engage the borehole 
sidewall at points much lower in the borehole and much 
: sooner in the cutting cycle than previous heel inserts. 
The distance D t is preferably within four millimeters in 

40 a 20 cm diameter rock bit. 

The crown of the insert is the part of the projected 
area of the insert that contacts the intact rock formation, 
as illustrated in FIGURE 3. By scraping away the bore- 
hole sidewall in those lower areas before the gage in- 
serts have the opportunity to engage the sidewall, the 
gage inserts 24 are spared from having to do a large 
amount of scraping; As a result, there would be a much 
smaller amount of gage Insert scraping compared to the 
prior art, and this amount does not require the gage in- 

50 serts to make any compromises from a toughness 
standpoint. Since the vast majority of the cutting action 
of the gage inserts is the crushing and gouging action 
occurring on the borehole bottom, the gage row inserts 
24 can now be made of the same tough grade of tung- 

ss sten carbide as the inner rows of inserts. 

If one were to isolate attention on a single cutting 
insert as the bit rotates within a borehole, Its path would 
be seen to be a modified planetary motion. The cutter 
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cone rotates about the journal which is slightly offset 
from the axis of the bit. As the bit rotates, the cone rolls 
on the borehole bottom with a small sliding motion im- 
parted thereto because of the geometry of the cones 
and the journal offset. During this motion, the insert 
eventually moves down into engagement with the bore- 
hole bottom. As it touches down on a particular location, 
the insert rotates on that spot but with a small sliding 
motion. For the most part, the insert acts on tb.e forma- 
tion spot in a crushing action in addition to a smallscrap- 
ing action. As a result, such inserts have to be tough to 
resist the comprehensive forces acting on the insert. 
This greatly overrides the need to be hard to resist the 
small abrasive forces acting on the insert because of the 
small sliding. 

If the Insert is a gage insert, the same planetary mo- 
tion occurs except that the planetary orbit is the largest. 
As the gage insert touches down on the hole bottom, 
the same type of movement is involved, i.e. the insert 
rolls over the spot with a small sliding motion. However, 
because of the journal offset, the gage insert would also 
contact a portion of the sidewall during a portion of its 
travel.. This, of course, results in almost pure scraping, 
and the gage insert normally would have to bo harder 
than an inner row insert because of the large abrasive 
forces acting thereon. 

As a result, conventional gage inserts had the prob- 
lem of having to resist the high compressive forces en- 
countered with the hole bottom, and, the high abrasive 
forces encountered with the sidewall of the borehole. 
Unfortunately, compromises had to be made because 
tungsten carbide inserts cannot have a maximum tough- 
ness and maximum hardness at the same time. Be- 
cause of this, the gage inserts .usually always wore fast- 
er than the inner rows of. inserts. 

Prior bits sometimes avoid any sliding motion be- 
cause of the true roll aspects of the cone, i.e. zero jour- 
nal offset and zero oversize angle. However, this was 
not always the case, even for hard formation bits. Usu- 
ally for such bits, only one row of inserts would become 
the "drive row* and assumed the true roll condition. All 
other rows would have some sliding associated with 
them. Therefore, unless the outer gage row would be- 
come the drive row, a certain amount of sliding would 
o$c'ur and the sliding forces acting on the sidewall would 
have to be dealt with. 

In today's drilling, the vast majority of rock bits are 
soft and medium formation bits that have journal offset 
and do not have any "true roll" capabilities. 

In this invention, to optimize drilling with a bit having 
offset and no true rolling, there is a single substantially 
overlapping row of inserts near the heel of the cutter 
cone with each alternate gage row insert 24 oriented to- 
ward the hole bottom to cut the hole bottom while the 
other of each alternate heel row insert 25 being oriented 
to the sidewall to cut the sidewall. 

Since sidewall scraping is going to exist a set of heel 
row inserts is oriented to do substantially all of the scrap- 


ing and leave very little scraping for the other set of gage 
row inserts which are left to attack the hole bottom. As 
a result, the first set can be made of a hard material and 
the second set of a tough material. 

5 Basically, this is accomplished by two means, i.e. 
the orientation of the two inserts (one toward the hole 
bottom and the other toward the sidewall) and the close 
proximity of the insert projection profiles. The closeness 
:is shown by dimension D 1 in Figure 3, which is prefera- 

10 :bty less than four millimeters. 

Moreover, since the heel row inserts 25 are restrict- 
ed to mostly scraping, they can be made of a very hard 
tungsten carbide or they can also be coated with super 
hard abrasives such as polycrystalline diamond. 

is Although the inserts 24 are shown as hemispheri- 
cal, they can also be constructed of different conven- 
tional shapes such as chisels. In addition, the heel row 
inserts 25 can have their abrasive surfaces be slightly 
spherical, flat, or some other configuration and still come 

20 within the invention. . 

. : ,!t will of course be realized that various other mod- 
ifications can be made, in the design and operation of 
the present invention. Thus, while the principal preferred 
construction and mocfe of operation of the invention 

ss have been illustrated and described in what is new con- 
sidered to represent its best embodiments, it should be 
understood that within the scope of the appended 
claims, the invention may be practiced otherwise than 
as specifically described and illustrated. 

30 

Claims 

1. A rock bit. (1.0). for drilling a borehole, having a bit 

35 body (12), a plurality of cutters (16) each mounted 
on the bit body (12) to rotate About an axis, each 
cutter (16) having a generally frusto-conical support 
surface for rolling contact with the bottom of a bore- 
1 hole, each cutter (16) further having a heel surface 

40 . (22) at the base thereof adjacent to the sidewall of 
the borehole, and. a plurality of wear resistant in- 
serts (20,24) positioned on the support surface and 
being arranged in .circumferential rows, each insert 
(20,24) being generally cylindrical with a projected 

45 crown area profile and having a central axis, one of 
the rows of inserts being positioned next to the heel 
surface (22) defining a row (23) of gage inserts, with 
each gage insert (24) oriented to have its axis ex- 
tend partially radially outward to enable the gage 

so insert (24) to engage the borehole bottom, each 
gage insert (24) further defining a cutting surface 
projected crown area profile taken through a section 
through the centreline of the cone, and a plurality of 
heel inserts (25) located near the gage inserts (24) 

55 at an acute angle with respect to the gage inserts 
(24) in a direction away from the apex of the cone, 
characterised in that each heel insert (25) further 
defines a cutting surface projected crown area pro- 
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fits taken through a section through the centreline 
of the cone, the crown area profile of the heel insert 
(25), when rotated around the cone to the same 
plane as a gage insert crown area profile, overlap- 
ping the gage insert crown area profile to enable the s 
heel inserts (25) to slidably engage the borehole 
sidewall. " 

2. The rock bit of claim 1 wherein the heel inserts (25) 
are interleaved between the gage inserts (24). io 

3. The rock bit of any of the preceding claims wherein 
the inserts (20,24,25) are made of tungsten carbide. 

4. . The rock bit of claim 3 wherein the heel row inserts *s 
(25) are made of a harder grade of tungsten carbide 
than the gage row inserts (24). 

5. The rock bit of claim 4 wherein the gage row inserts 
(24) are made of the same tough grade of tungsten so 
carbide as the other rows of inserts (20). 

6. The rock bit of any of the preceding claims wherein 
the heel row insert crown area profiles are located 

up the borehole sidewall within four millimetres' of 25 
the gage row insert crown area profiles. 

7. The rock bit of any of the preceding claims wherein 
the heel inserts (25) are coated with an outer layer 

• of polycrystal line diamond. 30 

8. The rock bit of any of the preceding claims wherein 
the rotational axes of the cutters (16) are each offset 
from the axis of the bit body (12). 

35 

9. The rock bit of any of the preceding claims wherein 
the cutters (16), when rotating, define a substantial- 

1 ly flat surface corresponding to the bottom of a bore- 
hole, and -a generally' cylindrical surface corre- 
sponding to the side wall of> a borehole. - ■ 40 


henden, gewolbten Flachenprofil ausgebildet ist 
und eine zentrale Achse aufweist, wobei eine der 
Einsatzreihen benachbart der ruckwartigen Ober- 
flache (22) angeordnet ist und eine Reihe (23) von 
Kalibereinsatzen definiert, wobei jeder Kaliberein- 
satz (24) so ausgerichtet ist, daB seine Achse teil- 
weise radial nach au3en weist, damlt der Kaliber- 
einsatz (24) mit dem Boden des Bohrtoches in Ein- 
griff treten kann; wobei jeder Kalibereinsatz (24)fer- 
ner ein vorstehendes, gewolbtes Flachenprofil ei- 
ner Schneidflache definiert, bezQglich eines 
Schnitts durch die Mittolfinie des Kegels, und mit ei- 
ner Mehrzahl von ruckwartigen Einsatzen (25), die 
nahe den Kalibereinsatzen (24) unter einem spitzen 
Winkel bezuglich der Kalibereinsatze (24) in einer 
Richtung wegvom Scheitelpunkt des Kegels ange- 
ordnet sind, dadurch gekennzelchnet, daB jeder 
rQckwartige Einsatz (25) ferner ein vorstehendes, 
gewolbtes Flachenprofil der Schneidflache im 
Schnitt durch die Mittellinie des Kegels aufweist, 
wobei das gewolbte Flachenprofil der ruckwartigen 
Einsatze (25), wenn sie urn den Kegel zur gletchen 
Ebene wie ein gewolbtes Flachenprofil des Kaliber- 
einsatzes gedreht wird, das gewolbte Flachenprofil 
des Kalibereinsatzes Oberiappt, so daB die ruck- 
wartigen Einsatze (25) gleitend mit der Seitenwand 
des Bohrtoches in Eingriff treten konnen. 

GesteinsmeiGel nach Anspruch 1, wobei die ruck- 
wartigen Einsatze (25) zwischen die Kalibereinsat- 
ze (24) eingefugt sind. 

GesteinsmeiBel nach einem der vorangegangenen 
Ansp ruche, wobei die Einsatze (20, 24, 25) aus 
Wolframcarbid hergestetlt sind. 

GesteinsmeiBel nach Anspruch 3, wobei die Einsat- 
ze (25) der ruckwartigen Reihe aus einem Wolfram- 
carbid eines hoheren Ha degrades als die Einsatze 
(24) der Kaliberreihe hergestellt sind. 


Patentansprfiche 

1. GesteinsbohrmeiBel (10) zum Bohren eines Bohr- 
loches mit einem MeiBelkorper (12), einer Vielzahl 
von Schneidkopf en (1 6), die jeweils am MeiBelkor- 6. 
per (12) zum Drehen urn eine Achse montiert sind, 
wobei jeder Schneidkopf (16) eine im allgemeinen 
• kegelstumpffdrmige Tragflache fur einen rollenden bo 
Kontakt mit dem Boden eines Bohrloches aufweist, 
jeder Schneidkopf (16) ferner eine rflckwartige 
Oberflache (22) an seiner Basis benachbart der 
Seitenwand des Bohrloches sowie eine Vielzahl 7. 
von verschleiGfesten Einsatzen (20, 24) aufweist, 55 
die an der Tragflache positioniert und in Umfangs- 
reihen angeordnet sind, wobei jeder Einsatz (20, 
24) im wessntlichen zylindrisch mit einem vorste- 


GesteinsmeifBel nach Anspruch 4, wobei die Einsat- 
ze (24) der Kaliberreihe aus dem gleichen Hochtei- 
stungs-Wolframcarbid wie die anderen Reihen der 
Einsatze (20) hergestellt sind. 

GesteinsmeiQel nach einem der vorstehenden An- 
sprOche, wobei die gewolbten Flachenprofile der 
Einsatze der ruckwartigen Reihe bezuglich der Sei- 
tenwand des Bohrloches innerhalb von 4 mm hoher 
angeordnet sind als die gewolbten Flachenprofile 
der Einsatze 1 der Kaliberreihe. 

GesteinsmeiBel nach einem der vorstehenden An- 
sprOche, wobei die ruckwartigen Einsatze (25) mit 
einer auBeren Schicht aus polykristallinem Diamant 
beschichtet sind. ■ 
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8. GesteinsmeiBel nach elnem der vorstehenden An- 
sprOche, wobei die Drehachsen der Schneidkopfe 
(16) jeweils gegenOber der Achse des MeiGelkor- 
pers (1 2) versetzt sind. 

9. GesteinsmeiBel nach einem der vorstehenden An- 
eprGche, wobei die Schneidkopfe (16) bei ihrer Dre- 
hung eine im wesentlichen flache OberflSche, die; 
dem Boden einea Bohrlochs entspricht, und eine im 
wesentlichen zylindrische Oberflache definieren; 
die der Seitenwand eiries Bohrlochs entsp.'icht. 


Revendlcatlons 

1 . Trypan de roche (10) pour percer uh trou de forage, 
ayant un corps de trypan (12), plusieurs dispositifs, 
de dScoupe (16) chacun 6tant agence" sur le corps 
de trypan (12) pour tourner autbur d'un &xe; chaque 
disposttif de ddcoupe (16) ayant una surface de 
support de maniere gdndrale tronconique pour-ve- \ 
nlr en contact roulant avec le fond d'un trou de fo- 
rage, chaque dispositif de ddcoupe (16) ayant en 
outre une surface de talon (22) au niveau de (a base 
de cetui-ci adjacente a la paroi laterals du trou de 
forage, et plusieurs 6l6ments rapportes tesistant a 
I'usure (20, 24) positionnes sur la surface de sup- 
port et 6tant agencfis dans des rangees circonfe- 
rentielles, chaque element rapporte (20, 24) 6tant 
de maniere gdndrate cylindrique en ayant un profit 
de surface couronne en saillie et ayant un axe cen- 
tral, Tune des rangees d'elements rapportes etant 
positionnee apres la surface de talon (22) ddfinis- 
sant une rangde (23) d'etements rapportes de ga- 
barit, chaque el6ment rapporte de gabarit (24) etant 
oriente pour avoir son axe s'etendant partiellerrient 
radialement vers rexterieur pour permettre a Tene- 
ment rapporte de gabarit (24) de venir en contact 
avec le fond du trou de forage, chaque 6l6ment rap- 
porte de gabarit (24) definissant en outre un profil 
de surface de couronne en saillie formant surface 
de decoupe, prls dans une section transversals tra- 
? versant I'axe du cfine, et plusieurs Elements rappor- 
tes de talon (25) situes a proximite* des elements 
f rapportes de gabarit (24) au niveau d'un angle aigu 
par rapport aux 6l6ments rapportes de gabarit (24) 
dans une direction s'6loignant du sommet du cdne, 
caractensd en ce que chaque element rapporte de 
talon (25) definit de plus un profil de surface de cou- 
ronne en saillie formant surface de decoupe pris 
dans une section transversa le traversant I'axe du 
ccVie, le profil de surface de couronne de t'dtement 
rapporte de talon talon (25), lorsqu'il toume autour 
du cdne dans le meme plan qu'un profil de surface 
de couronne d'6tement rapportd de gabarit, recou- 
vre le profil de surface de couronne d'6l6ment rap- 
porte de gabarit pour permettre aux elements rap- 
portes de talon (25) de venir en contact coulissant 


avec la paroi laterals du trou de forage. 

2. Trepan de roche selon la revendicatiori 1 , dans le- 
quel les 6l6ments rapportes de talon (25) sont in- 

5 tercales entre les 6l6ments rapportes de gabarit 

(24) . 

3. Trepan de roche selon Tune quelconque des reven- 
dications ptecedentes, dan's lequel les elements 

10 rapport6s (20, 24, 25) sont constituds de carbure 
de tungstene. 

4. Trypan de roche selon la revendication 3, dans le- 
quel les etements rapportes de la rangee de talon 

(25) sont constjntes d'un carbure de tungstene de 
qualtte plus dure que les elements rapportes d'une 
rangee de gabarit (24). 

Trepan de roche selon la revendication 4, dans le- 
quel les elements rapportes d'une rangee de gaba- 
rit .(24) sont constituSs de carbure de tungstene de 
: mSme qualite de.durete que les autres rangees 
d'6lements rapportes (20). . 

'V 

Trypan de roche seton I'une quelconque des reven- 
dications.ptec6dentes, .dans, lequel les profils de 
surface de couronne d'616ments' rapportes d'une 
rangee.detalon sont situes vers le haut de ta paroi 
laterale du trou de forage, a moins de quatre mitli- 
30 . metres des profils de surface de couronne d'616- 
ments rapportes d'une rangee de gabarit. 

7. Tr6pan de roche selon I'une quelconque des reven- 
dications precddentes, dans lequel les 6l6ments 

3S rapportes de talon (25) sont revStus d'une couche 
exterieure de diamant polycristallia 

8. Trypan de roche selon I'une quelconque des reven- 
dications pr6c6dentes, dans lequel tes axes de ro- 

40 tation des dispositifs de decoupe (16) sont chacun 
decales de I'axe du corps de trepan (12). 

9. Trepan de roche selon I'une quelconque des reven- 
dlcations precedentes, dans lequel tes dispositifs 

45 de d6coupe (16) torsqu'its tournent, definissent une 
surface a peu pres plate correspondant au fond d'un 
trou de forage, et une surface de maniere geVterale 
cylindrique correspondant a la paroi laterale d'un 
trou de forage. 

so 
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